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The Basis of Tendering 


N normal times contracts are let on the basis of fixed 

prices quoted advance, usually to a mcre o1 
rigid specification drawn up by the purchaser. The 
prices of some commodities are fixed by joint action 
and where there are no competitive products these 
prices are governed only by the cost of production and 
by the natural desire on the part of wise manufacturers 
to encourage production. This procedure, however, is 
| by no means general and the basis of modern business 
is competition based on quality and price. The 
of price-fixing is of the highest importance, for too low 
figures lead to financial loss on the contract and too 
§ high figures to loss of business. Moreover the business 
| system employed should be such as to put a premium 
fon efficiency; standardised prices do not assist in 
promoting efficiency unless they are based upon what- 
ever 1s first-class practice and are revised periodically. 

Any contract price will contain four elements: 
of materials, cost of labour, 
ment charges, and profit. 
dependent on_ transport 
Cost of labour will be 
rates of pay for the 
also by the efficiency with which the labour force is 
used and mechanised. These are all matters for the 
technical staffs of the concern. The computation of 
overheads and the basis of profits, however, are matters 
of policy. They present many difficult problems and 
upon the way these problems are treated depends the 
ultimate price that can be quoted. This subject is 
dealt with at some length in the Fourth Report from 
the Select Committee on National Expenditure (H.M. 
Stationery Office, gd.). Whether particular cost items 
should be classed as direct or overhead is a matter in 
which practice varies greatly between different indus- 
tries and between different firms in the same industry. 
The Report records that in establishments which operate 
under Government control, overheads are analysed and 
accurately allocated to different shops on hourly rates 
according to a precise code, and there is no attempt 
to transfer items to direct costs where this might be 
simpler for a particular piece of work. The advantage 
of this system is that all overheads are subjected to a 
monthly examination. On the other hand, one 
outside munitions factory, specialising in the production 
of one article, includes among overheads little but the 
salary of the managerial staff and the cost accountants 
The methods of attributing overheads to particular 


They 


less 


basis 


cost 
overheads and establish- 
Cost of materials may be 
and on buying. 
governed by the standard 
industry or district, 


s00d 


but 


work also show great and unnecessary variation. 


range from the precise allocation used in 


ordnance 


factories to a general percentage based on direct costs 
This latter method is in use, for 
among ship repairers, but again there are 
differences in the methods of applying this percentage. 
A general percentage based upon a definable figure has 
the merits of simplicity and of saving much complicated 
accountancy; but it fails to provide data for 
checking the efficiency of management, and variation in 
this is the chief cause of the differences in prices quote “ 
by different firms for similar work. In other 
overheads are divided into shop oncosts and general 
overheads, a system making for accuracy of allocation, 

The method of calculation of pene is also a matter 
on which there is difference of « pinion, especially in 
calculation of ‘‘ rate of pro fit. The Committee points 
out that the determination of profit depends on two 
main considerations, namely: fair remuneration for the 


or some other figure. 
instance, 


dlly 


Cade Ne 


use of capital and the efficiency of skilled supervision ; 
and incentives to economic nanagement, good buying 
and increased production. Sometimes profit 1s calcu- 
lated on the total costs of the work, this leading, in 
the Committee’ ‘“ an inordinately high return 
on capital if turnover is increased.”’ Rates “of profit 
should be related to capital emploved and there shoul 
be some of uniformity. 

Under emergency conditions, when 
cannot be quoted in advance, four other systems are 
lus a percentage; (2) cost plus a fixed 
profit ; (3) maximum price, which must not be exceeded, 
the price paid being fixed after completion of the 
contract ; and (4) *‘ target ’’ cost, in which a basic figure 
Is agreed in advance and the contractor is paid a pro- 
saving on this cost with, of course, the 
ascertained costs and the agreed profit. Lhe Com- 
mittee to the target cost system 
ts meet special records that in the other 
there 1s no incentive to efficient, and 
production, and in the first there 1s even 
an incentive to waste because higher costs bring greater 
profit. It 1s agreed that where an order is 
a contractor whe has a 


s view, to 


degree ; 
fixed pricés 


In use: (1 cost ] 


portion of any 
“ees No oreal objection 

cases but 
three L\ pes there- 


fore cheap, 


placed with 
high regard for efficiency and 
kept low. lhe 


established firms will not, in their own interests, 


his own prestige, costs will be sood, 
allow 
extravagant practices to develop in their organisation. 
But in general the cost-plus-percentage type 
is roundly condemned on the ground that 
slow working bring increased profits ; 
‘ the expensive nature of the cost-plus type 
has been demonstrated beyond dispute, 
inherent vices.’ 


of contract 

increased 
further, 
of contract 


costs and 


and it would 


appear fo possess grave 
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NOTES AND COMMENTS 


Accidents in Factories 
HE importance we attach to the adoption of accident 
prevention measures in factories may be gauged by 
the tact Notes trom Works 
a feature that has become very popular. 


that once a month we publish °* 
Safety Jottings,’ 
War conditions of emplovment have made observance of 
safety precautions of greater importance than ever before 
if the latest annual survey of working conditions by the 
Chief Inspector of Factories, Mr. .\. W > Garrett, is any 
criterion. Mr. Garrett's report is for 1939—various Causes 
have delaved its publication until now—and it shows that 
in the early months of the war there was a large increase 
accidents. 


in factory This is not altogether surprising as 


from experien e in the last war it was expected that acci- 


dents would increase, because of : 


(1) Increase in the num- 


bers emploved and extension .) working hours: (2) Rapid 


influx of new 


~ 


workers: (3) General neglect of satetv pre- 


cautions In a patriotic endeavour to get things done 


qui k]y and lac k O} supervision ol new workers owing © 
scarcity of supervisory staff; (4) Shifting of working 


population from relatively safe to accident-producing in- 
dustries (such as the chemical industry); (5) Added risk 
{ fatigue and working under mental distress: 
(6) Spe lal 


Bringing 


because ¢ 


work in connection with the blackout: and (7) 


~/ 


nto use old machines that are pre ybablyv not pro- 
tected in accordance with modern standards. 


Krom Sep- 
tember, 1939, until February, 1940, there 


were 104,57! 
non-fatal accidents, an increase of 12 per cent. compared 
with the corresponding pertod twelve months previously, 


while tatal accidents totalled O55. an increase ot no less 


than 42 per cent. 


Medical Care of Workers 
EALTH of the 


workers 1s another matie! 


H 


9: 
ial 


demanding 
closer attention when work has to be done in untami- 
lhe Senior Medical lace 

he 
.C. Bridge, records in the same report as that 
above 


itlons. 
Dr. | 


referred tO 


cond 


Inspec tor of 
tories, 


: 


that the introduction of black-out 


measures brought about an increase of accidents from gas 
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and fumes, because of the interference with ventilation, 
At first it was found that there was lessened production as 
a result of the black-out, but after workers had adapted 
themselves to the new conditions the rate of production 
Medical men, 
it is stated, were beginning to talk of a condition which 
they called *“*black-out anzmia,”’ 


steadily climbed back to its pre-war level. 


characterised by pallor, 
impaired digestion, and lassitude. These signs, it is con- 
sidered, might well be due partly to various additional fac- 
tors, such as anxiety, overwork, bad ventilation, or high 

Dr. Bridge poes On to 
discuss particular aspects of the matter and adds: ** It 
cannot be too strongly emphasised that the medical care 


temperature in the work-rooms. 


of workers exposed to dangerous substances is of the 
utmost national importance. Men and women enter the 
factory tgnorant of danger, the latter in the healthiest 
priod of their life, and no pains and no professional skill 
should be 


spared in preventing them from leaving it 


injured, maybe for life.’’ Dr. Bridge’s remarks would 
appear to have particular application to the chemical in- 
dustry and we are confident that it only requires attention 


to be drawn to them for appropriate action to be taken. 


Documentary Films 
Hk Press Othcer of the Board ot Trade has expressed 
a desire to see much greater use of documentary films, 
and of the trade and technical press, in telling to the 
world the story of the traditions, resources, and achieve- 


ments of British industry. Speaking for the trade and 


technical press, we can say that for our part we have 


made continual efforts to give publicity to the enterprises 
of the British chemical The documentary 


hlm, however, is another matter, and, believing that the 


industries. 


state of affairs here is not as widely known as it might 
be, we think that the following points from a letter of the 
Press Ofticer to Export Groups are worth emphasising. 
Some Export Groups, he savs. have asked about the use 
of films for making the achievements of their industries 
known especially in overseas markets. Arrangements are 
now made whereby groups may be materially assisted in 
this respect. In co-operation with the Board of Trade 
Press Office, the British Counci!, which is supported by 
Treasury grant, 1s prepared to sponsor both production 
and showing of documentary films dealing with industries 
engaged in the export trade; and some films of this 
nature, of approximately 1000 to 1500 feet each in length, 
have already been made to the Council’s order, under 
expert supervision, by the leading film producing com- 
panies, and wide theatre and non-theatre showing abroad 
has been and will be arranged. The Council would be 
willing to bear about four-fifths of the costs of making a 
hlm for an Export Group if the group. agreed to contribute 
the remaining one-fifth. Copies of films could be pro- 
vided if groups wished to arrange showings of their own 
at exhibitions, meetings, and so on. 








LIQUID POLYMERS OF ETHYLENE 


Pressure-polymerisation of ethylene leads to formation of 


liquid aliphatic hydrocarbons in high yield when the reaction 


takes place in the presence of certain catalysts. The best 
results are obtained, according to the recent work of Y. 
Konaka (/. Soc. Chem. Ind, Japan, October, 1940, p. 330B), 
by using nickel deposited on kieselguhr in presence of oxides 
exerting an exceptionally good promoting action. The 
catalyst mass with maximum activity and possessing the 
longest life is reported to contain nickel, thorium oxide, 
uranium oxide, alumina, and kieselguhr in the ratio of 
ime ° 2. eh Pet (Cobalt and iron were inferior to nickel 1! 


this reaction 
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Underground Gasification of Coal 


A New Source of Power for the Chemical Industry in Russia 
by N. BENIAMINOV 


Assistant Head of the Central Administration of the Soviet Gas Industry 


leat and 


power in modern 


soo is the main source of | 
F industry ; and generally, to mine and bring the coal to the 


surface, complex work has to be done in driving tunnels, and 
underground structures have to be built. This calls for a 
large number of people working underground, 


Q Yet coal may 
be utilised without the need for a single human hand to toucu 
it, by burning the coal in the seam, bringing the resulting com- 
bustible gas to the surtace, and piping the gas away to be 
used tor various purposes, The gas may not only replace 
coal and other fuels, but can also serve as a raw material for 
the chemical industry. 

The underground gasification of coal 
technical revolution in industry. 


means a veritable 
It reduces the present cost 
of tuel to one-third or one-fourth, although underground coal 
gasification is still in its infancy and a number of technical 
problems still remain to be solved. Even now, however, ten 
times more workers in the mines are required to produce a 


given quantity of energy in the form of coal than are needed 


in a gasification station to produce the same amount of energy 
in the torm of gas. 

The underground gasification otf coal is not a new idea, but 
the first country to take steps to develop it was the Soviet 
Union. The work was begun in 1933, when five experimental 
shafts were sunk in various coal basins of the country. A 


group of young engineers devised a method for converting coal 


into combustible gas in the mine and for piping this gas to 
the surface and delivering it direct to the factory boilers. 
Their method is as follows: two inclined shafts are driven 
down to the coal seams which are to be converted to gas. 
Under the surface they are connected with each other by a 
horizontal working, or drift. An air blast is forced under- 
ground from the surface along one of the inclined shafts, this 
blast having an ordinary or increased oxygen content and 
sometimes containing steam. The blast, coming in contact 
with the white-hot coal in the drift, produces combustible gas 
which is forced to the surface through the second shaft. 


Industrial-Scale Operation 


ln 1937 the first experimental station for the underground 
gasification of coal on an industrial scale began operation in 
the Donets coal basin. Millions of cubic metres of combust- 
ible gas have been piped off, part of it going directly to a 
neighbouring factory. ‘This first station has supplied the solu- 
tion to a number of technical problems, and it has also proved 


"a valuable school where experience under actual working con 


ditions could be gained, and where personnel has been trained 
Last November the first 
station on an industrial scale started operation in the Moscow 
coalfields, Another 
large new gasification station will shortly begin working in 
the Donets basin. This latter station will supply gas for the 
adjoining chemical works that now consume tens of thousands 
of tons of liquid fuel annually. 


for new stations under construction. 


Work there is proceeding satisfactorily. 


In addition, construction of 
a second section of this station will be started this year, to 
produce gas for chemical purposes. Another large gasifica- 
tion station is now being built in the same Donet basin, to 
form a component part of a large power and chemical works, 
These will combine in one system the underground gasifica 
Such a 
it will effect consider- 
le economy in the boiler system, and will eliminate the need 


tion of coal and the generation of electric energy. 
svstem will have several advantages: 
al 


to send gas through pipes over long distances, thereby reduc- 


ine the cost of electric power. At the same time It 1s expected 
to save the labour of 2000 workers. 
At present about 15 per cent. of the workers in e@asification 


stations are still employed underground, preparing the cal 


At a second 
section, however, of the Donets experimental station, which 
will start working shortly, gasification will for the first time 
be etfected without shafts, so that not a single worker will be 
employed underground, 


seams and tunnelling drifts to connect the shafts. 


A number of bore-holes are drilled 
down to the coal seam, and they are connected underground, 
all this work being conducted from the surtace. Gasification 
by the new shattless method not only eliminates underground 
work, it also reduces capital costs trom 15 to 20 per cent., 
consequently still further reducing the cost of the gas, 

The gas has hitherto been burned in boilers, but a far 
ereater coefficient of efficiency could be obtained if it were 
used in a gas turbine. Such a turbine utilises 75 per cent. 
of the energy expended, while the ethciency of the steam 
turbine ranges only from 25 to 30 per cent. Because of its 
greater coethcient of ethciency the problem of producing a gas 
turbine has engaged the inventive genius of world engineer- 
ing for about a hundred years, and the number of patents 
granted for various parts of runs into 
However, in view of the technical dithculties 
involved in the making of such turbines, 


such a_ turbine 
thousands. 
no large industrial 
plant equipped with them, as far as I know, exists anywhere 
in the world. In the U.S.S.R. the first gas turbine was 
designed under the direction of Professor V. Makovsky by a 
group of scientists of the Kharkov Mechanical Engineering 
Institute. This turbine is shortly to be installed at one 
of the gasification stations. 
The Use of Liquid Oxygen 

[n order to ensure a more intense rate of combustion of 
the coal, and a more highly calorific gas suitable for varied 
purposes, an oxygen blast is required. In the combustion of 
low calorific coal a particularly large quantity of oxygen must 
Che cost of the small] 
measure determines the economics of the entire process of 
underground gasification of coal. 
air, worked out by Professor P. L. 
assistance of the new 


be used. oxygen, therefore, in no 
The method of liquefying 
Kapitsa, now comes to the 
industry. By employing Professor 
Kapitsa’s liquid oxygen machine—industrial models of which 
have been manufactured—the technical and economic indices 


of the new coal gasification industry will be raised 
considerably. 
The construction of new gasification stations is _ being 


planned in the Urals and in the Moscow coalfields, so that 
the time is not far distant when Russia will have great power 
and chemical systems running on gas obtained from under- 
eround coal gasification, and producing cheap electric energy, 
The industrial 
districts will be served by a system of pipe lines connecting 


synthetic liquid fuel and chemical products. 


the stations for underground coal gasification with factories, 


mills, and power stations. 





EDITORIAL NOTE: The suggestion that British coal seams of 
low rank, especially those which are uneconomical or imprac- 
ticable to work by should be 
exploited by underground gasification of the seams zm seti, 
was recently the subject of comment by Mr. R. 


ordinary mining methods. 
Foster, presi 
The 


water-gas produced would be piped to a central chemical plant 


dent of the University of Birmingham Mining Society. 


built underground in one of the mines closed down during the 
depression, where plentiful supplies of suitable gas at a cheap 
rate could be obtained and synthetic benzine produced. Mr. 
Foster adverted to the work being carried out in Russia. 
‘“ This product,”’ he said, 
flight of fancy. 


‘is not to be dismissed as a mere 
It has been proved on an industrial scale and 
is worthy of serious consideration.’’ 
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Science, International and National 


Dr. Hill’s Address to the Parliamentary Committee 


and provide 
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1Q4] 


| 
| 


be isolated. Fitthly, the danger that he who pays the piper | 


be | 


e 


the cross-connections between groups which might otherw; 


jay call the tune, and that research may be required to 
devoted primarily to objects which the politician, or the civil | 
regard tor the moment as of national eniatennal 


SeCT\ ant. i 
and the Soviet to bolsterin: 


(,ermany\y Union oF 


up theories which the official philosophy of the state pre- | 
the independence and] 
W henever J 


en, a butter should be interposed, similar | 


OTF even as 10D 


scribes. ‘To avoid all these troubles, 


integrity of science must be carefully preserved. 
state support is g1\ 
to that provided by the University Grants Committee between | 
the universities and the Treasury. In the present Research 
with the buffer is 
already provided by the fact that the members of the Councils | 


Councils working Government ftunds. 


are chiefiv 1 dependent scientific men.’’ 


Research and the State: 


the needs of research,’ he went on to 


sav, *" 4s better financial Support, and 1n 


()ne oft oreat 


the relative poverty 
look lor 


ot charitable people and bodies to which we must 


ward tor some time. this support will have to come from the J 


State. One hears proposals made, tor example, tor a national! 





research council to be set up to administer grants for research 
in considering such proposals we should be wise to remember: 
three principles: firstly, that a powerful buffer is required to 
prevent the State 
independence of research, and to save research from being 


from interfering with the integrity and 
over-planned and directed by officials sitting in Government 
that it is often better to ask existing anc 
which we know to work, to undertake 


secondly. 


otthces: 
experienced agencies, 
new jobs, in spite perhaps of apparent imperfections in thei 
organisation, rather than to allow our young revolutionaries 
to scrap the old and set up new schemes, cleaner on paper but 
intried; and thirdly, that the chief value of research grants 
will often be to young and comparatively unknown people, 
so that as far as possible devolution of allocation should be 
and the responsibility left to the university or othe 
institution in which they work and where they are known.”’ 
Machinery is already available to deal with the allocation 
it such grants in the shape of the University Grants Com- 
the three Research that deal with 
research in industry, in medicine, and in agriculture. In indus. 
try at least part of the sum required should be subscribed by 


adopted. 


Councils 


st? 


ree, and 1n 


the industry itself as it is at present with the Research Asso 
lations devoted to various subjects and working in co-opera 
the D.S.I.R. The persona] grants given at present 
by the D.S.1.R. for researches of ‘‘particular timeliness and 
7 and could with advantage be 


tion with 


promise are of great value 
extended. 

Such broad lines, indicating the inter-relation of science and 
we feel sure, representative of the opinion 


industrial or 


itT1i0ONa!l pole vy are. 


a’oritvy of men of science, whether 


the 


the n 


tries of the world Jut there are 


’ concerning whom Dr. Hill 


Ic, in free cou! 
certain ‘“‘brilliant revolutionaries, 
and who are the direct opposite of the 
tist mentioned in our first paragraph. These, 


filled with political zeal; 


} 
spoke a final warning, 
rt ot scie1 
affairs, are 


Vithout experience ol 


they would have science change the face of society and art 
t hesitant in describing the methods they would adopt. As 
Dr. Hill concluded (he more responsible members of the 
scientific community are a little frightened by these activities 
not because they grudge their colleagues their easy fame 


’ | 
mut necause tne 


whole claim to be allowed to dominate policy : 


impression is put about that scientists as 
and so, resist- 
ance 1s aroused to their more modest suggestion that the 
ught to be consulted.’’ In fact, the majority of scientific 
men are quite reasonable and have no grandiose ideas, Al! 
they ask is to be considered as equals in a common task— 
not merely as superior technicians paid to dish up the magic 


which the politicians order. 
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Waste Paper Recovery 
An Important Aid to War Industries 
MATT! the 


industries, but all industrial operations where packing 


“R vitally concerning not onl) chemical 


A 


is involved, is the recovery of waste paper. We print here 

With a letter received this week trom a noted firm ot papel 
6 ; 

board Manutlacturers drawing attention to the importance ol 


the question. Reasons sult iently obvious at the present Linnie 


attention to the location ot laree 


make lit inadvisable to draw 


manufacturing units, and as the matter concerns the trade as 


a whole, we are not printing the name ot the writer, but 


merely what he writes, as follows :- 


lt Mie hot be generally realised how Important the 
matter of waste papel recovery has become LO industry ac 2 
Wi! ile \V aste papel is now practically the OniV raw material! 


avallable tO manutacturers Ot fibréboard. cardboard, ec... 
materials in’ turn depends almost the whole of 1 
of the 


imported timbe! 


aha 


| 


Lit 


on these 


packing country’s industrial output. Supplies ot 
. 


have been reduced tO a traction and Aare 


required for vital purposes. The Imports of fibreboard. card 


board, etc.. have nearly ceased. 
A considerable quantity Ot board Ls being used lh CONnNNHEeE 


with munitions, either directly, or tor packing them. In 


tL1on 
r\ 


’)? >) 
bileltl 


pro 


addition to.this. the whole of the distribution of ve 


essential goods involves some torm of packing, and to 
duce the board for this purpose, waste paper is required, 
the 
there is less available. and the quantities obtained trom trade 
have ot 

does remain 


alld 


Owing tO restriction in the consumption ot paper, 


sources by waste papel merchants fallen very con 


siderably. ‘This means that not a scrap oi what 


should be wasted, and every factory, ottice. warehouse, 
shop throughout the country should, in the interests oj 


industry asa whole. CO operate in this matter, 
ot 


tered over the homes ot the country, the collec tion Ot whi h is 


‘* There is, of course, an enormous quantity paper scat 


catered for by the local councils in every tair sized town, 
Heads ot businesses can help in the recovery of this material 
through local councils by bringing home to their staffs th 
importance of saving the household waste and handing it 


regularly to the dustman. In some cases, the local authorities 
themselves require to be stimulated. 
that 


paper is to destroy an indispensable raw 


Finally, everyone should realise to destroy wi 


material and—raw 
material is war material ! 


™ May 


attention 


we rtant tacts 


of 


ask vou to bring these imp 


vour readers ’’ 








De-Inking Waste Paper 
A New Use for Nickel Salts 
Hk removal of printing ink from waste paper as a pre 
be tacilitated by in< luding 
the 
This applica 


liminary to remanutcature can 


a small proportion of a divalent nickel salt in alkaline 


solutions generally employed fo. this purpose, 


tion of nickel salts is covered by U.S.P. 2,221,294 (Diamond 
Alkali Co.) where it 1s pointe d out that the agents are etfective 
very small concentration (of the order ot 75-20 |b. per ton 


Ol dry paper stoc k ) Any tendency ot the nicke] salt to adhere 
to the pulp after decolorisation can be overcome by including 
some sodium silicate in the bath. In the treatment ot coloured 
ledger stock, for example, a recommended decolorising bath 
ontains nickel sulphate, caustic soda, and sodium silicate anc 
Is used at Sof C 
detibred 


ny por hlorite. 


a temperature of 65 The resultant pulp 1s 


in a heatel and finally bleached with calcium 


he process has proved particularly emcac ious 1 dealing 
the 


The latter con- 
r\ 


vith printing inks which have been dried on paper by 
the modern technique known as flash-drying. 
the 
drying chamber in which it is exposed 
the 


it becomes correspondingly more 


sists essentially in passing freshly printed paper at ve 
high speed through a 
heat. As a result of the thorough drying ol 
achieved in this 


difficult to detach the ink from the paper by the methods 


to intense 


Ink way 


previously employed 


Scientific Research in Eire 
Government Bureau Established 
tik, 


scientine 


“ire Government has established an Emergency 
Research Bureau, attached to the Department 
Minister, to ad ubstitution of 
and ot raw materials rendered necessary by 


Mr. |. S. Wheeler, D.Sc.. 
former President of the Indian 


ot the Prime in the s indus- 


trlal 


ViISe 
prom Csscs 
’s Chiei 
Institute 


import restrictions. Lire 


state ( hemiust ANd a 


the 
|. Dowling, M.A., 
College, Dublin: 


> 


' 
ot Sciences, Bombay, has been appointed a member ot 


Mr. j. 


SI1CS, Lnive 


membe! 5 alc 


Phy 


Bureau. fhe other 


Protessor of Technical] rsity 


Mr. J. J. Drumm, D.Sc., inventor ot the Drumm battery ; 
Mr. M. A. Hogan, D.Sc., Professor of Mechanical Engineer- 


Poole. 


Phy SICS. 


ing, University Dublin, and 


Sc. 2)... 


College, 
Protessor Oo! Geophysics and 
Dublis 
1 the late 


he tel ms Of 


mr. }. Ef. 


L.xperimental] 
lrinity College, who was a collaborator in research 


1 


WoO! k \\ it 


Protessor John Joly. 


IVE 


To tech- 


al problems relating 


reterence of the bureau are: {1 


nical advice tO the (;sovernment on speci 


to industrial processes and the use of substitute materials: 2 


I 


to advise the Government generally on the use of native or 
othe mater. ls to meet deficienc ies caused by the restriction 


i Imported raw materials and commodities; (3) to direct or 


conduct special researches and inquiries connected with the 
above. 

The headquarters of the bureau are at 45 St. Stephen’s 
(,reen. Dublin. ‘ nd Vir. |. g Lennon, M.Sc.. 1). Phil.. secre 


the feire Industria! 


} 


the 


1 


secretary of 


tary Research Council. will act as 


new organisation. 








Chemical Matters in Parliament 


Blast-Furnace Cement 
Miss Rathbone asked 
to the Ministry of Works and 
Buildings what was the composition of the technical cot 


N the 


>. — o 
the | Al llamental ‘ 


House of Commons last week 


secretary 


up by his department to inquire into Oj 
blast 
LiciSst 


the possibility 
| 


the use of -furnace cement; and whether their findings 
were unanimous. 

Mr. Hicks replied that the technical committee was com- 
posed ot the Director of Cement (lord Wolmer), chairman: 


Lea, Building Research Station; Mr. Jensen, chairman ot 
ltd... Clyde 

manutacturers ot blast-furnace 

Materials, 

Was Not set up to 


Dr. 
funnel Portland ( 
Portland 


ement Co.. chairman of 
(Cement Co.. Ltd. 
the Controller oft 


[his committee, 


Alla 


, at ee 
i +7 ia) 
Ana Building 


he sald, inquire into the 


possibilities of the use of blast-furnace cement, but to report 


on action to be taken to enable machinery, to produce 400,000 


ons ot blast-turnace cement a vear, to be erected and operat 


ine by the summer ot 1941. ‘The report was unanimous on 
ill major questions: the necessary ‘Treasury sanction had 
been obtained and the work was now in hand. ‘There was dis 
wereement as to the relative values of some of the available 


slags, but this was a m:; settled by 


turther 1 vestigation, 








EXPORTS TO TURKEY 


f.xporters should note that sales in Turkey may now be paid 


for by means. ot. sterling obtained from the Special 
\ccounts established under the Financial Arrangements ot 
December 2, Ig40, ads an alternative to the system of payment 


Purkisl 


~+ 
_ 
— 


t)\ compensation LOTCe 


ment 


pure hasers ofte! 
le pay lean 
Lecce 
lurkish currency with a bank in ‘Turkey in accordance with 


the contract ot sale. Ste! 


by ling derived trom a Special 


unt will be required to deposit the purchase price in 


? 
11ine 


will be released from a Turkish 


United Kingdom atter Customs cleat 


be 


} 
cCnarves., 


sper bal “—ccount in the 


ance of the Poods Payment may etfected by this method 


for the C.1.4 well as the f o.b. For the present 


<i> 


United Kingdom goods should continue to be accompanied by 


Certificates of Origin (in duplicate), bearing the visa of an 


furkish Consular Officer. 


authorised 
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The Chemical lve March 1, 1941 
New Control Orders | 


Benzoyl Chloride 


. an entitled The Sa 








\IR PER¢ \ STRIVENS. who died recently. aged 59, Was i. Hit lreasur\ has made an ()rder. 
tor m analyti chemist tor Messrs, Margerisons guarding oi Industries (Exemption) No. 1, Order, 1941 
~Oap icturers ot Pres exempting benzoyl chloride trom key industry duty tr 
) ; : } hyry > 11? | vs) > 
MR OHN BUTCHERBY ALLAN, M.A., who died recently at February 26 until eJune 30, 1941. 
Chester ie vi - navlel he s 1G-spi pipe roOunaries Ot . . - 
| Import of Oil and Oil Seeds 
the Staveley C: and Iron Co., Lt 
, : he Board ot Trade announces that revised arrange: 
MR LRLETON kL] ‘ wh Cle ¢ al Mia |: iorida, on +s 
ents respe Ol the Issue oO! hicences to IMport O 
fanuar\ 2 a gq 04, Was OTe is a l ( LOT ] tne field Ol : ; , : 
, othe! tha Ineral OLS and oil seeds operate Ire 
petrole t arnis| d synthetic resin, In our issue 
‘ fFebruarv 17. 
of January z5 we recorded his 753rd U.S. Pat for a qui a , : | 
' — : 1) Inquiries and applications for import licences for tl 
ary pri VO K act qaing 1 tne C7 Edition of the cal od , : : :, , 
, following commodities should be submitted, 77 duplicate, to 
Ameri L nent society, seve | hunared patents 1n his ae ; : > = ‘ . 
the Ministry of Food, Oils and Fats Branch, Pwll-y-crocha 
ame re pen oO | the U.S. Patent Others ; ; - 
| Hotel, Colwyn Bay Oils) Arachis oil (ground nut oil 
rT) ) 2 — } J ' . 7 . e-9 om . . ° ° 
Mr. > | if REN B.S . ( who ai1ea february Lys castor oil. COoCOd butter. coconut 011 COpta oil . cod live 
eG + Was nme oO ciie Alkali Li spect > il —_ service Ol oil. COLLON seed oil, *fish live oil ror Vitamin concentrates, 
nists Ith ft some vears in charge ot , ) . : ‘7 | : 
the M Healt Atte e Vv in Charge of the fish and marine animal oils, halibut liver ojl, illipe oil, Kapok 
Ciasgow Cr: ati C | al Works at Dawsholme and : » 
slasg emica Vorks at | sme anG seed oil, lard oil (tri-olein), linseed oil, maize oil, neatsfoot 
au ‘ 1) t)} ~ oper l ( t » | —T) 1 | > A s . : : 
Pi : pat PI Alka , pes aie - “ i | tretter oil), niger seed oil, olive onl, palm oil, palm 
then h re of tl S| ' strict, whet = 
| en ‘ 5 * ' ' “ ina kernel oil, perilla oil, PpOpp\ seed oil, rapeseed oil colza o1l 
his ni urtesy W him univers. opularity ae 
' = : - ; 4 ,* os) sCsame ¢ i] silmsim., o1] Ol India, Denne, eingelly, teel), shea 
L he el which the chemical industry was wide | oh: ! 
: : | butter or oil, sova oil, sulphonated higher alcohols, tea-seed 
lTewmDiesé Té nN | lift « j j Salnts ~ e i@sall, } : ] . | 
, ; » | : oil,, turkev red oil and other sulphonated oils; (Seeds, Nuts, 
ebDruary 2 
a etc.) Castor, copra, Cotton, cingelly sesame seed), ground 
MR. FRANK KILPATRICK, who died on February 17 at Lee-o nuts (arachide, pea or monkey nuts), decorticated and un 
the-Solent, had been in charge ot the Stamshaw Chemical  decorticated, illipe nuts, kapok, linseed (flax seed), niger, 
/ + | 1) t} , ? } , ‘ , ] i} 
Works rm - ‘ “Ince ‘ C« >& ‘ Cats apt t Mi palm kernels, rape, shea nuts, ~OVa beans. sunilowel1 seed. 
H. Harve W Was the owner of t se WOTRS Mi 2) th quiries and appli ations tor import licences for the 
‘ ? t ] x" } t Fat t Y) Dixy IIT) \ ? 1 : ] : } | : ] : ; lar ‘ 
Kilp (rick, W \< e to Portsmouth tr .) outnh ove + tollowing commodities should be submitted, 272 duplicate , LO 
CaTsS alt Was K wn tor Nis ¢ pert Cqu. intance With the the Ministr\v oO! F ood. St. lohn’s College, Oxtord : (Seeds, 
} CT? , c) , S ‘ ~ Va. +] by ) i + - ‘ . . . 
wns us tar proauct ANG SCPVEU OF LINK ards ¢ etc.) Anis, caraway, cardamom, celery, coriander, cummin, 
the Portsmo and Gosport Gas ( and the Plymouth Gas _— qjj]. parsley. 
A+ } : \] 7 Ty Yaa } } ‘ a Ms . . ° 
At Une vial it Olid COM CHUIC! February 3) Inquiries and applications for import licences tor the 
; ' T ~ TT _— ) T ~ 1 *71)1 | 1IISTT _ P 7 . *# . . 
mARY FCpPresencateve rome ¢f and chemical mcustrit following commodities should be submitted to the Import 
attend Licensing Departmeni, Board of ‘Trade, 25, Southampton 
MR. JOHN WILLIAM TOWERS, who died on February 23 Buildings, London, W.C.2. Only one copy of the applica 
the Isle of Ma n his 86th vei was tounder and chairma tion form is required: (Oils) All cssential oils; also dipen- 
{ Messrs. ]. W owers and Ci td., of Widnes, Liverpo tine, :zra Kelly watch oil, hempseed oil, hydnocarpus oil, 
nd Manchester, manufacturers of scientific apparatus an jouvain oil, oiticica oil, peach kernel ott, pine oil, pinene, 
pure chemi Mr. | ers Was tive Bury, Lancs, an rosin oil, rubberseed oil, stillingia oil, tall oil (liquid rosin), 
Nas De¢ ss ite Wit the chemical in ~ iro earliest tung oil (China wood oil turpentine, turtle oil, walnut seed 
annoots | us Whi be = Nils me \ s Tounded oil; (Seeds) Croton, cubebs, hydnocarpus 
SOo2 anda nm valine 4 reputation as laboratory, \n Open General Licence permits, without separate licen ©. 
furnishers, | 5! some time been appointed contractors the importation of essential oils, natural or synthetic, in 
o H.M Government The init service, held at All ludine terpe! eless oils, and mixtures thereof, from (/1i) anv 
Hal ia. rt Allertos ihursday morning, Was part of the British Fmnire (except Hong Kong, Palestine and 
wide ad by representatives the Merseyside chemi lransjordai provided that a claim to imperial preference 
aust! ne | the passing of Mr. Towers has is established in respect of any duty of Customs to which the 
; e ‘ | ° . g , ° , . ° 
re ved « u be Sure oods as a whole may be liable on importation into the 
DR. ANDRI | Ro! Si Glaseg n Feb lenited Kingdom, (11) Palestine and ‘Transjiordan, or (iij 
ry 2 s 62nd ve \" ed worker in the field oft French Equatorial \frica, French Cameroons French 
| , 
dust! lvt chemis Wwitl particul: high repu Possessions in India or French Possessions in the Pacific. 
tion for ¢ and accuras Sg6-98 he was a student No applications for hcences to import (aj) mixtures of essen 
‘ [ Lat | ~ tical che ists. of Glasgow tl oils. natural o1 synthetic. Ol b terpeneless oils from 
and the e l ersity ( ege, Dundee, where he was reign countries can be considered. 
emploved ] researcn gage! pP OTeSSO!I (later Si! lames 
Walker He 1 K «tne B s{ qaecree ] gol, anQd late! pit 
ceeded to the D.Sc. degree (St. Andrews). After short periods MOLYBDENUM CATALYSTS 
| +1, 2 ) Yr) ‘? ? } y ‘ " , | .. } " < P 
Witn Protess Hendric} d Aberdeen and tne ( usto s . . . : , 
, " ) High-pressure hydrogenation of phenol results in formation 
Laboratory in Landon, he was employed in 1903-07 by thi ' 
es CO <1derabtle proportions OT methyl cV¢ lopentane when 
Scottish Fisher Board as phvsicist and chemist in the sea aint reL : 
‘or ‘bdenum catalysts are used. The reaction has _ been 
water investigati | ectl with the hydrographic su ogg ) 
; | a. | studied by S. Ando, whose results are summarised in J. Soc. 
vev of the Nort Ne QOo7 2 he neliad the appointment Oo! ae 
- : 7 | | | , (hem, ind. Japan, October, 1940, p. 328B. A _ particularl, 
chief chemist to the Blavdon Chemical Compan ind fro! : | 7 
, 3 . | 7 | effective catalyst was prepared by depositing molybdenum 
1912 until his death he was chief chemist to John and James belated ; ee _— : 
a ; . . lpniae Ov) Japanese clay which had been activated with 
White. Ltd akers of chi m products, Ruthergle: ) re »* ad 
. Neral acid, [Less satistactory Was a catalyst consisting of} 


dS 





ixture of powdered molybdenum oxide and flowers of 


Sincere thanks are tendered for many letters of sympathy sulphur. An _ electrically heated rotating autoclave con 
in the death of Mr. A. F. Butler by Mrs. Butler and famil: structed of nickel-chromium = steel was used and the 
and b nis ¢ eacues hydrogenation was ettected at 430 (. tor one hour. 
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Substitutes for Copper and Brass 


A Consideration of Some German Methods 


Vi-N more than in the last war Germany must find sub- 

stitutes for copper and its alloys, and the following state- 
ment contributed by two refugee Central European metal- 
lurgists, working in collaboration, may offer some suggestions 
to the corresponding British industries. 

Before the last war, in 1913, Germany’s copper consump- 
tion of amounted to about 26 per cent. of the 
total world production of copper, and that country was second 
to the United States of America as a consumer. She had, 
however, no noteworthy production of her own from ore. 
The production the Mansfeld cupriferous — slates 
amounted to 14,000 tons per annum and was only one tenth 
of the yearly industrial consumption, setting aside the needs 
of the army, navy and air force. 

The outbreak of the last war, still more that of the pre- 
sent war, created quite a new situation, The cutting-off ot 
the overseas imports in consequence of the British blockade 
caused an essential scarcity, especially as modern war with 
all its technical requirements consumes tremendous quanti- 
ties of metals. Germany’s metal stocks were quite insuff- 
cient tor these needs and exhausted. 
She had to use all the reserves of metals which were avail- 
able, such as railway rolling stock, machinery, and con 
structional material, e.g., copper roofs; also lightning con- 
ductors, church bells, and brewery, sugar refinery, and con- 
denser plant, etc. However, all this was 
therefore copper had for many purposes to be replaced by 
other metals. Zinc aluminium took its place, as Ger- 
many, with her stocks and home production as well as those 
of the occupied countries, was well provided with these two 
Cables, 
aluminium, while overhead lines are aluminium drawn. 


200.000 tons 


trom 


enormous were soon 


soon used up and 


and 


metals. for example, now contain a core of zinc or 


Brass Substitutes 


It was especially necessary to find a substitute for brass 
and two different alloys were principally used. Firstly, the 
so-called N-Alloy, consisting of go per cent. zinc, 6 per 
cent. aluminium, and 4 per cent. copper. ‘This is mainly 
used for shell fuses and it has the advantage that the large 
amount of shavings and turnings, waste and old scrap can 
be used not only for the recovery of zinc, but also the coppei 
contents of the muffle ashes can be used in chemical or metal 
lurgical processes. The shavings after remelting yield also 
a good anti-friction metal, which can be used for bearings 
of minor pressure and low revolution, e.g., for miners’ 
trucks, thus replacing the stannic white metals. 


The second alloy was the so-called K-Alloy, consisting 


of 60 per cent. zinc and go per cent. aluminium, which 
answer similer purposes; the shavings and turnings here, 


however, can be used only for the recovery of zine and hence 
preference is given to the N-Alloy. 

Since the last was the use of zine base alloys has been much 
Previously, ordinary spelter had 
it contained a considerable 


expanded in Germany. 
been used as a base for the alloys: 
amount of lead and tin and caused intercrystalline corro- 
sion. Nowadays this ordinary spelter is replaced by fine 
vinc of 99.95 per cent. purity. The Metallgesellschaft A.G , 
Frankfurt a/M., and the firm of Georg von Giesche’s Erben, 
Magdeburg, have brought on the market the 
Zamag-alloys, which even after long use neither become 
brittle nor disintegrate. Giesche’s alloy ZlL3 can compete 


so called 


with brass ot 


screw about 556 per cent. copper content. It 
contains 4 per cent. aluminium, o.5 per cent. copper and 
small additions (0.02-0.05 per cent.) of magnesium, the 
balance being made up by fine zinc. ‘The following table 
gives comparative data. 
Screw Giesche’s 
brass, drawn Z1.3, drawn 
Tensile strength (kg /mm- 42-45 41-43 
Proot stress ko /mm*) 106-22 32-35 
Elongation (%) _ 25-35 18-22 
Brinell hardness (kg/mm*)  go-100 95-105 


The pressing of ZL3 is done slowly at 300° C. (at a speed 
yf about 2 m/min.) and betore proceeding further the material 


has to be subjected for an hour to a temperature of 300° C. 


Soldering of ZL3 is dithcult, but welding is easier and is the 
Zinc base 
alloys tor rolling purposes are not yet known, but experi- 
ments were being made before the outbreak of the war with 
this end in view. 


process tavoured by the industries concerned. 


The Zamag-allovs are suitable not only for sandcasting 
(strength modulus 18-23 kg/mm‘, cent., 
Brinell hardness 7o-go kg/mm/*), but also for pressure die- 
casting (German Standard DIN 1743). They can be used for 
bearings, provided the pressure 1s low (under 50 kg/cm’) and 
rotation under 4 m/sec. They contain about 4 per cent. 
aluminum, 1-3 per cent. copper, in addition to 0.02-0.05 per 
cent. magnesium; hardeners of silicon, manganese, lithium, 
or nickel up to o.1 per cent. are also in use, 


elongation 0.5 per 


White metals composed of 80 per cent. tin, 11-12 per cent 
antimony, 5-g per cent. copper, and up to 2 per cent. lead are 
The German standards DIN k 
1703 U deal with lead alloys with either 13-20 per: cent. o1 

per construction of the 
bearings it has become possible to replace the highly stannous 


now also used as subsiitutes. 


16-20 cent. antimony. By correct 
allovs and thus save the currency previously needed for tin 


Imports. 


Pressure Die-Casting 


In the pressure die-casting process, where liquid metal is 
injected under high pressure into composite steel moulds, it 
is now possible to use aluminium alloys and even magnesium 
alloys of high melting points instead of copper alloys, e.g., 
in place of brass with 58-60 per cent. copper or aluminium 
brass with go per cent. copper and io per cent. aluminium. 
These pressure die-casting alloys always contain 1.52.5 pel 
per cent. iron in addition to combinations of a few per cent 
of copper with silicon, or copper with nickel, or copper-free 
aluminium alloys with 4-10 per cent. magnesium and about 
2 per cent each silicon and man- 
The strength values of these products are about 


iron and up to 1 per cent. 
ganese. 
20-25 kg/mm?’ against 30-35 kg/mm? for brass pressure cast 
ings and 50-60 kg/mm? for aluminium brass. The figures for 
elongation and the Brinell hardness are similarly lower. 

market 
the German Standards Committee had already in 1936 pub 
lished the so called ‘‘ Umstel] Normen ’”’ (Revised Standards), 
the strict 


In consequence of conditions in the raw material 


which afterwards formed foundation for (Govern 


ment decrees. Since the outbreak of war these new standards 
have been applied to the following branches ot industry : 


oajs 
gas 


and water, building constructions, steam engines, locomotives, 








12h 
electrical mndustries, fittings, lubricating rings, bearings and 
“lip piahes, el 
:' ” ' 
lt is possible, with the help of the invention ot the 
uy e ‘ >> % > + ., | 
Ni egian Knudsen, to reconvert into raw copper the large 


[his process, which came out 


DOI p14 sa sort of ** Besse CTIsIne " and irked a oTea}l 
ce opper smelting practice lhe zinc dust trom the 
Tul Ct Vases 5 { iiectec l il 2 ¢ qaust chambers and Ca 
( ~f ne murTacture ( \ ite othe chemical 
—) ~ ¢ cr) rice ) 7116 1d)] | t>~¢ 1] ( Wook iTié 
( UO) ~] O ~T \¢ } \\ COpPpel bhtaines ()7 
e 4 r ers ' De enne eithe Line furnace or D 
wae it ‘ u> Ma COppr f erics h ( bee! 
‘ ~ © r erected 1 (,€! n the ~{ tne ist TeV 
‘ - 


Excess Zinc Production 
Atte L1O : ni 


wever. Nas chieny peen (ill 


ne agnes Zin Vas alwavs a expoit 

e - ( (,€] pro ( 1) vears Was about 
200.0K tons Calnst { f { I}- pl O] 190.000 Tons 

Since t =T \ cr eT eries | ¢ heen ere ted 11) 
MM: eraep : qd e€lsew!l e and the production oft the Upper 
‘ilies? rks ( atte e Cys ¢ qgictate Te] 1 Pola d 
0 (sel : tHE CH CAL AGE, 1940, 4 

| p- 2 Zinc is not v cheaper than copper, but 1 

- eas be over ! aq it imparts 
bh | « e¢ nic propertie =. While the ductility oft tl 

lovs s ; marked falling off. The allovs are soft an 

( ipie Dut they are extremeiyv °° hot short.’ which CrTect 

= triceaDbD reduced by AQGQGINY a > all all mnt OF COoppe’r,. as 

he N-a already describe bhis ad ilso results 

COns1O¢ rb] 1! prs t { i strenet 


? | , ; 7% » ] + +* . _ + — | + re : . 
As 7) Gad Ul mium.,. tne OTeCal awit al lave i} i ~ (JUcdil iii atio 
ep C¢ tne I i € aiuaDi¢ { ppel i> Eid GA qauctil Capacity 
: 
¢ é at ( price ¢ Ti pel wee! ( We adalu | 
Ss a : nitns, s tl CO-> 25 I if 
mT ' , ie — he CO) 
( - (Op) pe { ~ i je ¢*¢ if j i } 
Live eit : { Tne conaus | | l pe T~ 
{ “$< ( pp [ pe rep Cer D\ O aium|) 1 | tne 
T pose CP lLeCcTTric oOverTneat es 
O tne e é + 7 ‘ " ‘ = =e 
~~ on } ( THeT TY eT)T | rp ~--s r Of hie lin¢ 
} 1 
| ] Tne eiectTric qdu-tries If ex T)eé ivy thre oT) 
. , 
t he er ery copper tro brass scrap | the kK dsen p 
Ct - — ( ( ppel Cal Tye ~ e( : ( liber Te na Tne i¢ 
Do! ( ] i Cat ( - ( he ( ¢ sated \ i T ¢ f 
‘ 
<OTT OT DI ~~ Sf ip ix Use Tire Lee € eTatl | 1) CcCe-s- Vey 
5 } 
! ——— IpMpings ( ( rOolie hr ~< ( br isS pipes agtT¢ sftlil Inf 
1 ( ntave r roilins: nliis qd Cil¢ ne, \ ( OW DOras- 
r tour purposes, but brass wit! d othe mput 
‘ Ic Ke Dp! e TeTial r pNrass co eC iT! 
wuitTe ss Tani thre e¢ { ( pp 








DETERMINATION OF ZINC IN ALLOYS 


} 


lhe prec tat of zinc as sulphide trom a buffered solu- 

of formic acid and ammonium formate, investigat 

| r Eo I \\ ATé as Snov 1) J aWws B »( 
oe it the keb eet! f the Society of Publi 
\? T< m< { }T f Ay T1¢ ( f = T= T( i Or } rapid 
BAL ccurate f ~ se] ting Z1n¢ TT roe ePXCeCS- 
f magnesium, aluminium, nickel, manganese and 1ro1 
Le - ere @1vé OT tne ippil OT tne ethod to the 
ete f zine synthetic mixtures, (b) in mag 
es g 4 ne <1 per cent. of ninium, o.* 
per cent mInc, a 0.= to per cent. of iron, and (« 
1 ( pp CKE Zine | =- conta Ing 2 mer ceé 1 ot Z1n¢ 45 
per cf of nickel, 0.5 per cent. of manganese, 1 per cent 
Q the rest copper. With b it Was Toul d nNecessal\ 

—-_ . 

to redisse e and reprecipitat the zinc sulphide: with (c 

the copper was nrst removed electrolytically and a single 
precipitation of the zinc sufficed 
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Steel Distribution 


New Form for Purchasing Authority 
\ important step was recently taken to put on a 
the 
authorise 


unitor 
Depart 
Government 


(;overnment 
steel. All 


authorisations to 


basis procedure under which 
the 


nents 
Departments are now 


purchase Ot 

O thei 
Form ‘ M. 

a contractor to order steel by quoting the 

symbol of the Gover 


Issulhe acquire 


steel on a standard his torm P1VeS the nec: 


sary authority to 
ment Department concerned, the depat 
ment authorisation which the 

The steel 
the 


number, and the period for 
quantity OT] <tee| authorised let \ be ordered. Mla 


he ordered only TO! the stated on authorisation 


purpose 
rOoOrm or to replace steel used tor the referred to on 


the 
state 


pul Poses 


the form; also, in placing order with steel product 


makers. the authorised on 
M’’’ to 


| , | y?)) 
t10on i) oa. 


contractol must Form 


show that he has received the necessa’r\y authoris; 
enables 
either to buy directly trom the makers oft steel pro- 


1 


qaucts up to the 


(he authorisation given t 


» Contractors 


tonnage specitied, or to issue sub-authorisa 
‘M,’ to 


authorised. 


also on Form sub-contractors fto1 any part ot 


the tonnage Contractors requiring to issue sub 


ithorisations can obtain the necessar\ copies ot Form ‘ M° 


from the Government Department, or contractor acting for 


Government Department, from whom they received thei 


wh authorisation, Recently a further arrangement has been 
made whereby alloy and carbon steel is allocated separate] 
etween the Government Departments, and as a result of 


‘Ma’ is used to authorise 
Until this 
and brought into general use, Government Depart 
ments will stamp the Form ‘M’ ‘ Alloy Steel ”’ 
| | When alloy 
‘ This 


this arrangement a special Form 


the purchase Ol alloy steel, new torm can be 


existing 


purchase of 


alloy steel is authorised. 
the 
does not authorise the purchase of alloy steel.’’ 


steel 18 not covered rorm will be stamped, form 








Brass Die-Castings 


War-Time British Standards 
trom the specification for special brass castings, 


tea 
B.S. 208. there have so tar 


tings such as are commonly, 


been no British Standards for 


used in engineering. 


ihe need for such specifications is particularly apparent now 
that 1 Is Necessary to use Castings To! purposes where the, 
ere not previously adopted. The British Standards Institu 
bon it the request ol certain Government Departments, has 


ust issued two emergency standards, one tor naval brass die 


castings (B.S. g20) and the other tor brass gravity die-castings 
»32). Both standards are similar in their form and pro 


vide for the chemical composition of the ingots from which 


tne castings are made, and the mechanical properties obtain- 
able from the castings. For the naval brass casting a tensile 
strength of 20 tons per sq. in. with an elongation of not less 
than 20 per cent. is specified For ordinary die-casting a 
tensile strength of 18 tons per sq. in. with an elongation ot 


less per cent. is specified, These specifications 


than 2 
j 


| till a need in industry and should prove exceeding], 


lable. Copies mav be obtained trom the British Standards 


price 2s, 3d.each, post free. 


a * . 
Sir Robert Hadfield’s Will 
Metallurgy 
MONG the numerous legacies bequeathed by the late Si 
Robert Hadteld., left 
personalty £184,029), was one of £250 to the [ron and Stee! 








Bequests to 


who oross estate ol! £420,690 (net 


[nstitute, ‘‘ for a prize in connection with alloys of iron and 
Other legacies include £1000 to the Royal Society, 
Institution ; 


for general research work; £250 to the Royal ane 


collection of alloy specimens and scientific papers to the 
Museum, South Of the residue of the 
property, life-interest to his wife, Sir Robert 
bequeathed four-tenths to the University ot Sheffield for the 
furtherance of objects of the Fa ulty of Metallurgy. 


his 
science Kensington. 


subiect to a 
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Lithium in Industry > 


Neutralising Furnace Atmospheres 
_ Hk regularity with which the rare element of yesterday 
becomes the industrial element of to-day can be illus 
that of lithium. 
\Ve have on our shelves books published no longer ago than 


lithium 1s ussed 


trated by many examples. A recent one is 


fgiz7 in which dis« as a raw element along 


with beryllium, the radio elements, the rare earths, g: 


illium, 
indium, thallium, titanium, germanium, vanadium, niobium, 
tantalum, molybdenum, 


uranium. selenium. 


tellurium and the rare gases of the atmosphere. 


tungsten, 


Some industrial use has now been found for most of these 


elements and some of them, such as molybdenum and tune 
sten, neon and helium, are used on a large scale. A recent 
development is the use of lithium as a neutralising medium 
for furnace atmospheres, this use being based on its great 
attinity for oxygen. 
that of than that 
of any other element; consequently lithium will absorb any 


This athnity is said to be 50 times greater 


than iron QO] carbon, and actually oreater 


othe 
moisture-bearing gases. ‘The principal merit claimed for the 


that treated the 
the same surface analysis as when placed in it, 


oxygen released from water vapour, CO,, CO, H, o1 


process is the material leaves furnace wiih 


and thereby 


carburisation, decarburisation,. and scaling are entirely 


T 


A slight staining takes place in the 


removed 


eliminated. outside all 
from the furnace, but this can 
the 
In practice town-gas is burnt 
and the hot products of combustion are circulated through a 
Some 


after the material is 


be obviated by quenching directly from furnace atmos- 


phere in oil, water, or brine. 
chamber containing lithium, leaving at about 650° C 
lithium is the 


metal is 


evaporated and is carried with furnace 
the 
treated, and so out through a vent at the top. 
burns with a bright scarlet flame this 
that sutfhcient 


furnace atmosphere from becoming oxidised. 


atmosphere through furnace in which being 
Since lithium 
a tell- 
to prevent the 

The lithium 
the Lithium Corporation of 


America, is also suited for the crucible-melting of allovs such 


vent serves as 


tale to ensure there is lithium 


process, whi h is operated by 
as certain brasses, bronzes, and aluminitim and copper allovs, 
since drossing is eliminated, and for heating prior to torging 


and pressing. 








Cast Iron Developments 
New Lonég-service Materials 
M*: EV. APPLETON, the Secretary of the Department 
of Industrial and Scientific Research, had some interest 
ing things to say about Cast Iron in his recent James F orrest 
the Civil 


past fifteen years intensive research has explored the whole 


Lecture to Institution of Engineers. During the 


range of iron-carbon alloys, from the ordinary relativels 


high-carbon cast irons to the lower-carbon members ot the 
the steels. \s a 
materials 


range approaching result, a series of 


Virtually new cast has been evolved 


possessing 


practically any desired ferrous metallurgical structure and 


having a wide range of properties. Controlled composi 


heat 


tions with and without alloy additions, treatment, and 
special processing, are features in this development. 

Dr. Appleton referred in particular to one of these special 
cast irons, developed by the British Cast Iron Research Asso 


nickel added to a 


silicon. An instance has been reported 


Cilation, and consisting of and chromium 


containing 


 - 


Casi iron 
Nicosilal, being used in a tal 


of a material of this class, 
still, 
steel without by 
life. Mild 
tenth the service oft 

\nother 
papers is a practical process tor the desulphurisation of 
he the 


which the particles >] carbide 


the service of stainless 
the 


connection 


and giving there three times 


P oe) 


any means reaching end of its useful 


steel in the same eave only 


One 
stainless steel. 

\merican 
pig 
pro Cay 


interesting development recorded in 


tron. by calcium” carbide ethciency§ of 
depends upon the degree to 
can be dispersed in the melt. It 1- 


thi- 


said that when properly 
alkali and 


irtually complete sulphut ramoval can be accomplished 


carried out, process Is superior to methods 


U.S. Aluminium 


Progress in Production and Research 
EVIEWING last year’s progress in aluminium produ 
tion, Mr. I. W. 


operations of the Aluminium Co. 


Wilson, vice-president in charge of 
of America, stated that the 
COMpahv Ss 30,000,000 expansion programme now under way 
would, under normal conditions, have represented progress of 


eC ¢( ades. 


~~ 


the next two ¢ When the programme of expanded 
Capacity reached completion in 1942, with capacity in excess 


| 700,000,000 Lb. ( 


f aluminium annually, the company would 
be twenty years ahead of schedule development in output, 
and would have doubled its 1939 capacity, built up over more 
than half a Present pro- 
duction of aluminium was about 329,000,000 Ib. annually. 
\s the that U.S. 
duction will not only be furnish all the aluminium 
needed in American defence aircraft, but all required for the 
Sritish aircraft as well. 


century, in less than three vears. 


programme advances, it is estimated pro 


able tO 


As example of expansion, the Aluminium Co.’s new metal- 
producing plant at Vancouver, Wash., 
TO produce 


was originally planned 
But it 
capacity of 


30,000,000 Ib. of ingots annually. went 


Into Operation 1n 
double 


(he company is not only the largest industrial power con- 


1940 ahead of schedule. with ; 
exactly this neure. 

sumer of both the Government’s Tennessee Valley Authority 
and Bonneville, but it has under construction two large hydro 
electric plants in the S.E. United 


ating 


States. Eight new fabri- 
for 
the output of cast 
Ings, sheet, tubes, screw machine products, 


factories are also being built or are planned 
present capacity, and these will increase 
rivets, extruded 
and rolled shapes, rods and bars, and forgings. 

The most important single development in the research 
laboratories, Mr. 
operation of the Templin universal metal-working machine. 


This device permits the study of stresses and strains in various 


according to Wilson, was the placing in 


forms of aluminium and competing materials in their full 
s1ze, rather than in the scale models to which the laboratories 
were formerly limited. 
the 


It is expected that valuable infor- 
forth- 


progress 


mation about properties of aluminium will be 


IO40 
in brazing aluminium alloys and their products, in increas- 
tor 


paint, 


coming. Research developments in included 


ing application of anodic treatment finishing processes 


aluminium, in improving the merits of aluminium 


< 


ind in expanding the use of aluminium in-_= marine 


applications. 








Determination of Sb, Sn and Bi 
New Short Methods 


methods 


VY 


antimony, tin, and bismuth in 


determination of 
metals, and 
are described by Kallmann and Pristera in /vd, Eng. Chem., 
lwal. Akd., 1941, 7}, Antimony, tin, and bismuth 
are coprecipitated with manganese dioxide formed by the 


short for the accurate 


alloys, ores 
Il, pp. o-11. 


reaction of manganese ion and potassium permanganate in hot 
dilute nitric or sulphuric acid solution. 

both, the 
eanese dioxide precipitate is fumed with sulphuric acid, potas. 


For the determination of antimony, tin, o1 man 


sium hydrogen sulphate, and ammonium sulphate. To deter- 
mine antimony the solution is diluted with sulphur dioxide 
water, boiled down with hydrochloric acid, diluted, and 


titrated with potassium permanganate or potassium bromate. 
lin is determined by reducing with nickel and hydrochloric 
acid the solution containing the fumed manganese dioxide pre- 
cipitate, or the solution that remains after the titration of the 
antimony. and 

Fon 


precipitate 1s dissolved Wn dilute nitric 


finally titrating with standard iodine solution 


bismuth the manganese dioxide 


the determination of o 
acid and hydroger 
Ihe bismuth is separated with the help of zin: 
Thi- 


from which the bismuth i- 


peroxide 


oxide, which precipitates the bismuth as bask nitrate. 


In turh is dissolved in nitri acid, 


| 


finally precipitated and weighed as bismuth oxychloride. 








Tin Research 
Tinning in the Nitriding Process — Coatings on Steel 


. : : 
\ 1] elt stil = example Ol thie yalue QO] Lin a> a protective 
AS... yon steel 1s proy ided Dy its use in connection witn 


the nitriding process. In this process the function of the 


which 
are still 
hardened. 


" ; . 
ANV SUTIACeCS 


tin 1s to provide temporary protectio' LO 
sO that they 


Tg 
state, 


have to be kept in an unhardened 


machinable after the rest of the surface has been 
Much ot the information herewith cn 
‘aux 


lata provided by Mr. R. \\. 


tinning ts 


Nitralloy, 


proter tive 
\llott, of 


carried out on the finished or semi-finished 


NitriGing is 


chined parts by them at zoo0° C. 1n a! atmosphere 


? 
SOaAKRTINY 


of ammonia for periods up to 90 hours. The parts under 
going treatment are placed in heat-resisting steel boxes and 
sealed to prevent the ingress of air: inlet and outlet tubes 


to lead ammonia through the box; the boxes are 


ATe pro lGeda 


heated in thermostatically controlled furnaces, with a per 
missible variation of not more than 5° C. over or under the 
requisite temperature. \fter treatment, the boxes are 
allowed to cool down to 370° C. before being removed from 
the furl ace. and are then cooled to air temperature. The 
relatively low temperature of the process, and the fact that 
quenching is not necessary, are said to avoid any risk of 
distortion or cracking of the articles s 

Complete protection trom nitriding is afforded by a thin 
film of t1 r tin-lead allov. Various other materials, such 
sa muixt e of ti 


oxide and glycerine, and metal coatings 
—_ = a — lmium-lead allov 
such as CaAaamiumMm and Caacamium-le€ad alloys, 


have been tried. 
Dut the’ are not so satistactor\ The coating may be applied 
after all the machining has been done or. if this is not prac- 


ticable, at an earlier stage ol manufacture, 


When the coating 1s applied by the hot-dipping method an 
alloy of 20 per cent. tin and 8o per cent. lead is used as a 
dipping bath. The articles are cleaned and fluxed by the 





A typical example of ‘‘ de-wetting ”’ 


standard methods before being dipped, and after dipping ar 


wiped or brushed to remove any excess of molten tin; othe 
wise when the article is put through the nitriding process 
tin may flow or creep on to areas which are intended to be 


hardened 


For electro-tinning, the articles are cleaned and immersed 
in either the alkaline or the acid tinning bath. By this 


+ 


applied O01 ly to the areas 


neans a coating ot pure tin Is 


where it 1s required, since the areas which are to be nitrided 


—— 


are stopped off beforehand with a suitable varnish or wax. 


Case-hardening of steels by nitrogen has many advantages 
older tollowed by 
guenchn y. and the used tor surfaces 
aero- 


over the carbon cementation 


process OT 


proce SS Is now 


widely 


subject to heavy wear, especially in automobile and 
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steels have bee 


‘*Nitralloy”’ 


contain 


Special 
this 
elements such as aluminium, chromium, and molybdenum, 


plane enpines., 


developed for purpose which nitride-formi 


> 
ee i a 


but ordinary austenitic and high-speed steels can also be 
hardened by the process. 

Among the applications for which nitriding is now be 
used are crankshafts, cylinders, gears, shackle pins and valve 
sleeves for aero, automobile and Diesel engines, and mould 


ing machinery for textiles, cement and plastics. 


‘* De-wetting ’’ of Tin from Steel | 


steel articles 


in molten tu 


(he ordinary hot-dipping method of tinning 
by immersing them, after suitable preparation, 
normally results in their acquiring a smooth and _ uniforn 
coating, but on some articles the coatings are rippled and 
resembling water draining off a surtace 
of the tin from the steel] is far from attrac- 


coating has inferior wear and corrosion 


streaky, greasy 
This ‘‘de-wetting’”’ 
tive, and the uneven 
resisting properties. The trouble is not limited to coatings 
of pure tin, but occurs also with coatings of tin-lead alloy. 
It results from the inadequacy of the degreasing, pickling 01 
fluxing treatments to which the articles are subjected before 
immersion in the molten tin, and may be due possibly t 
faulty procedure, but more usually to the exceptionally no 
reactive skin possessed by some steels. 

Unless the steel is known to be at fault, the first steps to 
remedy the trouble should be directed towards perfecting the 
Perhaps the articles are not being 


preparatory treatments. 
cegreased. or with the 


g the 
particular greases or the particular steel; the pickling may 


process used is not effective 
not be controlled closely enough as regards temperature, con 
centration, the otherwise of inhibitors; or the acid 
mav be nearly exhausted; the flux may be in need of water 
that these 
remaining 


use OT 


or it may require renewal. Provided, however, 
are being carried out correctly, the 
factor is the surface condition of the steel, and this depends 
upon its composition and the processes of fabrication it has 


One method of improving the tinning qualities 


proc esses 


undergone. 
is to degrease the steel and put it through an annealing o1 
normalising treatment upwards, as may be 
requisite for the particular batch of steel. An alternative 
method is to remove the skin of the steel by grinding, sand- 


at 550% (. or 


blasting or tumbling, or by a more drastic pickling under 
careful control. A dilute solution of nitric acid (25 per cent. 
by volume) acting for from 20 to 4o seconds has given success- 
ful results in a number of cases; the bath must be kept cool 
ventilated. 

The above information is reprinted, with acknowledgments, 
from the January issue of 77 and its l’ses, the quarterly 
of the Tin Research Other interesting 
articles deal with new and stronger pewter, with good and 
bad methods of with opacifiers for 
vitreous Copies of the review may be obtained 
[nstitute, 


and well 


review Institute. 


electro-tinning, and 
enamels. 
free of charge on application to the Tin Research 


Fraser Road. Greenford. Middlesex. 








PURCHASE OF BRASS INGOTS 


[he Non-terrous Metals Control announce that they are 
prepared to buy brass ingots of a defined analysis at £35 pet 
makers’ works. ‘This offer is made in order to create 
a market for the disposal of heavy brass and other forms of 


ton [f.o.r. 


lower grade brass scrap, and the analysis of the brass ingots 
been drawn up accordingly. The copper content is 
allowed to vary from 62 per cent. to 65 per cent., and reason- 
able latitude is given for tin, lead, iron and other elements. 
Fuil details of the scheme are obtainable from the Joint 
Non-ferrous Metals, Grand Hotel, Rugby. 


has 


Controllers. 
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General News 


SHAREHOLDERS LN DORAX CONSOLIDATED ure to be ask 


meeting on March 4 to vote £5000 tor the pu 


PAST YEAR the nuribe relat - ot the Institute ot 

aseqd bD 21] (554) iw low - 1] Associates). 
tudents ha nereased by 21. 

1940 the United Kine- 


phenol, valued at $339,077 trom 
276 O30 lb... 


IN THI 
(| miistr has iner 
and the 

WURING THE FIRST ELEVEN MONTHS 
Gol Ltt] rted 2 O66 S44 Ib. Ol 
the L.S.A.L and Australia 


S50) G5. 


Hue e i regist 


imported valued at 


Ardeer statt ol 
February 14, being attended by 


Poe Wrou ANNUAL statt re-union of thi 


1. dT. Wiis held iT Ardee) (yy) 


7 7. 
Llit 


pwards of 140 present and former members of the staff. Among 
e present were Mr. A. J. Quig, Executive Director of I.C.1., 

| Mr. Digby luawson, Chairman, I 4 Al. (Alkal ), Ltd. 
A MILLION TABLETS of M. & Bb. 695, the sulphonamide drug 
discovered some years ago in May & Baker’s laboratories. have 
presented by the direetors of that company to the Lord 
Mavor’s Greek Relief Fund. The g@itt, which is value C5000. 


oe a e _ 2a . ‘ i 
received by the Duchess ot Kent at the Mansion House last 


providing guidance 
War Risks Insurance 
Schermne, h: 


as heen sent by the 


towards the speed, 
Act (’om- 
Board of Trade 
ut 250,000). The 


limmediat: 


\ COPY OF A LI 
sertiement of] ela is 


modity Insurance 


} : 4] 
Unde) LLit 


to every policy-holder in the country (abs 
mple lancua e. the 


steps to be taken when loss or damage occurs by action. 


enemy 
ination of zine sul 
al by H. F. John 
en De lung. Chem.. 


an extremely tov 


ZINC OXIDI ‘ prepared by the tlash cale 
heat 
bson, nd G. 
The ma 


pnite, -insulating mate} 


W. Preekshot 
terial 


ls wise oS sted cas 


Hl. Ga. da 
1941, 33, 1, 106-7). 


; 
stone 
LOnTIe,. 


: 
Nas dens T\ 


nd, when lo sely packed, its thermal conductivity was tound to 
Iipare Very Tar bl h that of a good tvpe of commercial 
- uinYs 7 er] | 
OWING ro NEGOTIATLONS inder the statutory provisions 
eting Excess Profits Tax, for the fixing of a standard profit 
the board of reterees, and, in the hope that a decision may 
btained betore then | directors the | ford Dvers’ 
Association propose to hold the annual general meeting abo 
end Of] Mav. inste (| Lpmowu Febr iry rs s has heen 
istomary. 
FIRE-DETECTION DEVICES, with special re nee to the de 
t n of incendiar nib ; Mh) rhe subject ( memorand r} 
price 6d.) just issued by the Institution of Electrical Engineers 
eter Ss ted pri Giples lmpact. sound, light. 
mbustion products, and heat re described and their advyvin 
Ores d economt discussed \ specificatio (BS /ARP 58) ft. 
leTect ~ h Plisil LV} has ilready been ssued Ly 
he British Standards Instit nN (dd., post tree) | 


STREATFEILD AMEMORIAI 


Their Rel 


QT) TO 


nickel, al 


5. a BSe., F.L.C.. has now been published in pam 
| form by the Institute of Chemistry. This is a most imno1 

nd interesth (and incidentally encourage ne) review o! 
the subjec . the nereases in CO] per, lead. Zine, 


| 


eum production being specially notable, 
production, thanks t 
(‘oneise 


while 
hods. has 


illustrate the position 


minium, and petro 


the cost of 


efficient workine met 


crapnhs 


] 
materials. 


rone down. tables and 


egards the principal war 

He Boarp of} I 
ndustrial materials and manutfact res for the month of Jan lary 
$151.7 (1930, 100). For chemicals and oils the figure is 123.9: 
ior 1 180.2; and for non-ferrous metals 123.4. Com 
nared with the figures for Dece mber. 1940. that ror chemicals and 
a1] is 1.1 per cent. higher: that for iron and steel 0.4 per cent. 
higher; and that for non-ferrous metals 0.1 per higher. 
\n inerease of 14 per cent. in the price of varnish was mainly 
responsible for the higher index the chemicals and | 
zroup, while the rise for the jron and steel group was mainly due 

higher average values of imported iron ore. | 


PrRaDE INDEX NuMBER for 


— 
wholesale prices of 


r iron and steel 


cent. 


lor oils 


Foreign News 


ARPRICAN ALKALI. 


} 
itt during 


Lrp., sold 
t 4.) ended Decembey 1. 


HO)5 tor: cyt 


the (] 








Ol charge 


30, 1940, ine! 


From Week to Week 


630 tons, the same iS mm the previous 


Gr. salt production ot G25 tons showed an ihnerease ol oJ 


Members of the As- 


| 


The SIXTH EDITION of the !)irectory of 


OclatION oO (Consult nae (‘hh mists and ( hemical Ikiengineers, Ine... 
how avallable. Vhis \ tluable directory bray he obtained Tree 
} 


mlication to the offices ol the Assoelation, DU Kast 


York City, U.S.A. 


Od) a0 
$11 Wee Neu 
A CRYSTALLINE ORGANIC SELENIUM COMPOUND having the pro- 


an amino acid has been isolated irom a plant (species 


Dertlies Ol 
not stated) corownh on seleniferous soil, according to the Annual 
Report of the U.S. Bureau of Agricultural Chemistry and En 
(Y]7) erine 

PRODU( 


ded 


of zine, vali 


rioN IN TASMANIA in the year ending June 
12.798 tons of copper, valued at £722,553 
led at £542,724; 370.037 tons of carbide, 
and limestone, \ ied at £489,413, 1202 tons of tin, 


£292 337, 511 tons ot lead. Gold and silver 


MINERAL 


2). 045 tons 
valued at and 12 
were also produced. 

America, 1s 
construction 


(CORPORATION, of 


for the 


RECONSTRUCTION FINANCE 


SO 250 O00 1 


THE 


LO lend Permanente ( oO. 


the 
ola magnesium plant In San 
from New York. The plant will be completed in six to nine 
brit nths, and \\ il] have an annual capacity oO} between 12.000 and 
15.000 tons. 


’ - ) n , 
Francisco, states a Reuter message 


m 
PRELIMINARY ESTIMATES place the total value of the Canadian 
for 1940 at about $550,.000,000, a record figure, 
than that for 1939. The nickel-copper 
. LOST year in its hist ry, sO) per cent, ol 
the copper having been taken by Great Britain and the remainder 
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Commercial Intelligence attached to Imperial Chemical ordinary units, which, following the 
recent reaction, have rallied from Zs, 1éd. to 3s. lad . In respo! 
The following are taken from printed reports, but we cannot be to cont t market expectations that e inpending results 
responsible for errors that may occur. ow the maintenance of the dividend at 8 per cent. I. 
Mortgages and Charges scashiliasticaialls mc: scbeaianiac eis as “onpandlic aaak oe ; 
(Note.—The Companies Consolidation Act of 1908 provides autiaeualesenk. dabaiie sie denier ae eta oe 
that every Mortgage or Charge, as described therein, shall be eine .t ) | sama: teieiniielt ak Ulin’ ‘aie ited 
registered within 21 days after its creation, otherwise it shali | titan Ciielieieie ettinene tiiet ot thn telilenn price 
be void against the liquidator and any creditor. The Act also ; -— ge vinta ree 
provides that every company shall, in making its Annual Sum- vt le, ie Es Ain it Rcied se tek sbi ie then ae 
mary, specify the total amount of debt due from the company sees eee ii a seen” 2 agg Me 
in respect of ali Mortgages or Charges. The following Mortgages = «po. ap. ales expected shortly. were eas ase Oe ah 
and Charges have been so registered. In each case the total ; » cilaaiaiat 
debt, as specified in the last available Annual Summary, is also 
given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 
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Company News 
Bastwoods Cement, Ltd., are paving an interim dividend of 5 _ 
S ix. ON Marcel h 15 (last year he Saliic). 
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Chemical and Allied Stocks and icic quaniities. In the by-products market, crude tar, creosote 
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